Defining the chemotherapeutic targets of histone deacetylase inhibitors.
The use of many conventional chemotherapeutic drugs is often severely restricted due to dose-limiting toxicities, as these drugs target the destruction of the proliferating fraction of cells, often with little specificity for tumor cells over proliferating normal body tissue. Many newer drugs attempt to overcome this shortcoming by targeting defective gene products or cellular mechanisms that are specific to the tumor, thereby minimizing the toxicity to normal tissue. Histone deacetylase inhibitors are an example of this type of tumor-directed drug, having significant toxicity for tumors but minimal effects on normal tissue. These drugs can affect the transcriptional program by modifying chromatin structure, but it is not yet clear whether specific transcriptional changes are directly responsible for their tumor-selective toxicity. Recent evidence suggests that transcriptional changes underlie their cytostatic activity, although this is not tumor-selective and affects all proliferating cells. Here we present evidence that supports an alternative mechanism for the tumor-selective cytotoxicity of histone deacetylase inhibitors. The target is still likely to be the chromatin histones, but rather than transcriptional changes due to modification of the transcriptionally active euchromatin, we propose that hyperacetylation and disruption of the transcriptionally inactive heterochromatin, particularly the centromeric heterochromatin, and the inability of tumor cells to cell cycle arrest in response to a specific checkpoint, underlies the tumor-selective cytotoxicity of these drugs.